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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
fuel cell with high cell characteristics even if 
stainless steel having relatively large contact 
resistance is used as a separator material. 

SOLUTION: This solid polymer fuel cell has an anode 
side separator and a cathode side separator both made of 
stainless steed, for constituting a unit cell, and the 



contact area of an anode with the separator and the 
contact area of a cathode with the separator are formed 
in a ratio of 0.3 to 0.7 when the anode area and the 
cathode area is specified as 1. A carbide base metal 
compound, a boride base metal compound both are 
conductive may be exposed to the surfaces of the 
separators made of stainless steel to reduce corrosion 
resistance. 
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£ mz-f z ■*'< v - 9 a x vm& 
\'—9ftx7 L >\sz.m i &X'f>y. ;)>o, r j— Kffifi*5 

i.VhiiV- KBff 1 t Ltz h t , 77- K# 

I'-* tSSES5«-t-5ffia[<0^-f lltiSO. 37^60. 7£T- 10 

[M*rf2] XT>l<'X$ftWl<D-t'<l'-^?<D%MiZ>&W. 
ttOM.., C«S!, M,C§!, MrCStJitAlCStO^b^ 

[!t#if 3] ■£'<i'—9&mi$.1-5* : r>l'Xmtf* ft 

C : 0. 15%WT, Si : 0.01-1.5%, Mn : O.Ol-l. 20 
5%, P : 0. 04%'tAT. S : 0.0l%«T, Cr : 15-36%, Al : 

0. 2%HT, B : N : 0. 035%^T, Ni : 5%£A 
T, Mo : 7%«T, W : 4 %»T, V : 0. 2%«T, Cu : 
lUtlT, Ti : 25X(C%+N%mT, Nb : 25 X (C%+N%)J^T 
T\ 7)>oCr, Mo&^tfBW-^rfl^TiE (a) it£3t£ 

17%^Cr+3XMo-2. 5X B • • • (a) 

*-t"o 30 
[ffr*i!4] ±'<l<—?$:mi$.-tZ>xT>U7.mfiK n 
*%T\ C : 0. 001-0. 2%, Si : 0. 01 — 1. 5%. Mn : 0. 01- 

1. 5%, P : 0. 04%£tT, S : 0. 01%UT . Cr : 17-30%, N 
i : 7-50%, B : 3.5%^T, N : 0.4%J^T, Cu : 2%£l 
T, Al : Mo : 7%UT. W : 4 %UT , V : 
0. 2%£ATX\ ;6>OCr, MofcJ;t>*BCD-^W*^TfE 

Zzk *W&Lt-fZ>mim. l t.tzit 2 lc!Ettro@ftji;# 

17%^Cr + 3XMo-2. 5XB • • • (a) 40 

[0 0 0 1] 

ffl*BWWl!llcH1-«. 
[0 0 0 2] 
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*ifej4S*>5. wixibwf T\ lift, SfflSPfldilLT^ 

&wkvh2>. fits mmmm.} ti^zm*. mmo 

[0003] JSRlsf«?fero*ii3«t-troiaEiaftii, @<fcf| 

m«^&®nnixiooo°c. mmBmt&mmmmmxeso 

°C, y >-a$STOtt?feT-200 < CT'fo'?, Bttfli^S^ 

mnmxmo°cwmxhz>, 
[0004] ±ie<7)<t g ic, mw-m^mmMmmtm 

^/W^-^*'b40%Sg755Ka#T-t-5. a&oT, /J^l 

i^(±#y y >*®Mki- z{&<&^mn&W)mmm%mm 

[0 0 0 5] HI 1 li, @*ffi^^^»l;?th (J^T, ¥ 

W (a) 14, M«Ml^-tIfi)t1-5*-tr/K7)^?ll, Hi 
(b) (4#i:o^-lryu^ffl^.-g-t)-tJ:Tff bhtzmPcMM 

±Pt<vmw.mxibz> 0 

[0 0 0 6] Hi IZT^-t X 0 Ic, ^!|sfl:?fe 1 ii^-fe/KD 
(^^5/^) T-fo-So ¥ir/K4, Ml (a) 

mwxtemmmmttzimikmmfemtmiLtizhe) 

tifMJW£tiXts<9 . -tcoisiffil^-ir/^u— ^ 7 
yV-h) 5a, 5bas*ia5>nfc«JfilcJS;or^*. 
[0 0 0 7] ifejo, ±IEd^-lr/Pi^-fe/Kortfl, ifclt 

[0008] HftiltfH-WKjriBt (WT. r^ffft 
8Sj 2iLT(4, tK*^^-^ (7°nh» ^ 

s**-rsy yi^n h^emm°>&t>tix^z> 0 

[0 0 0 9] 7/- K3tJj:^*y- K4ICJ4, 

[0 0 l 0] */<U—? 5 a KKttP)ft-0*5ilEI&6 a 
■C«RW«ffilB!3lc:7|c*^fitif&$tL5. *fc, 

&ic±yni«.it¥K&tf±cxmtiLnt)tf®&i-z> 0 % 

fc, m 1 ( a ) TiiijftSg 6a, 6b «r WiiSjSl*^* 
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[001 1] m&&ft*%mnnM<D-ts<u-?iz#tb 
[ooi 2] ®mm#x. mma*$:m®mft\zm- 

®mmm (7/-K3, #y-K4) ig»Lttg« 

©^•J^-tr/i-fflT-, -*©t;i^©7y- Kit k I5l8c1~ 
5ir/KO*y- KSirW "RUT i U«, &4<>* 
®*#S#W«7t!>T:i4, ftiflTkiiitSg k ffl&-t S ir yu i: (O 
"MS" i Ltroli, 

[ooi 3i t^i/-?Hm *-#>m<D 
■®t Lxm'Hzm^^titz^T>^7.m^'o^mm^ 

(#F^2000-239806-§-<2>fS, (H-265248-§-^$8 x 
#!fm3097689^#, #1^^3097690^-^*. #.BS) . 
[0014] 

U-^i4, Wm=ix bislTl1)l\JL^x h<T)±frb&lbX 

nmte.^mtfh<vx'ibz> 0 l^u ^^u^m^cD 
mmc7fmmsiWk$:fi-f?)<7>x\ mmm.m^mm±^ 
i\ lot, zti*±s<i<-?ttmk Lxm^^hm-s, 
mm<2>iz^tzmn.(om t omt Lx<Dm.mz.^^±\L 

So 

[0 0 15] «P^O|^)lt LTjg 
[0 0 16] 

(KJB*#8fc1-5fc«><0#&] **W©*RW«teli, -fe 
S„ ro^tHiii, Eli {cfjk-t x oiz, #^»^-fe/u 

•WSfCISI 2<DW\\mz7 J- K3tJj;tJ5*y-K4SrieL 
jtm^R-fe/i'SC^fcSo ^romW^-fe^SB^SfiiJ 
ictt^#;*W£a?§£»o-fe^u-* 5 a JrgfMfcaitf 

toT-o(Dt^ (*ir/u) tmffc&lnX^Z. -coi 

[ooi7] *%w<r>m®n.m(D%fWat. ^©2,^ 
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. [0 0 18] ti)±'<U-?&XT>\<>xmmV3bZ>l 

(2)Z/-KffilI (Sa) *>«fctf#y-Kffi« (Sc) 
*l-£'*ll <b Lfc£#\ 7V — K3jSH?a?i^— * 5 a k% 

mmm-tzmm (so . jsitfay-tutf-fc^u-* 

5 b tiSS^-rSSa (S2) (Dl-^-fixt./fi s 0.3^p30.7 

t-xom-kxh&z t„ 

[ooi 9] 0 2(4, ±fe(2)wg#£!ftej-tsfjii$:H 
10 T'foSo I^HHw^i-WIHr/N'u-^W^ffiHT*, 
<nU#s- 1 (4 i;ft?S k 4 S m X h S o 

[0 0 2 0] 7 y - KSff (Sa) *> <fctf;fr y- KSa 

(sc) iii. fite*-tr/Kofl:s?K-6/pgr)(c^i>T«?t!is 
ftt-lllfW(-*-^-rsTy- K3*j<fct)<# y- K4oi 

SK'fcSo BP*>, TV- h'3t3£ZFj}y—h~4<D±Mm 
[0 0 2 1] m$rH2(C^1-tr/^u-^ffliJ;i^^S 

20 k, mtm#xfo%w*mw*tmHz>tfxm%ikt£ 
sffs-i (H2wefe#gr)^) (D^mnk. *y-K* 

fcl±7/- KiitttflMM-Sttfl' (0 2 tf>H£g|5#W 5 
^fl-ltlFIJrotf^v'— A- K^5-2&4t>*;#V-? = *-A K 
g]55-3£|&t^;:g|5#) W^ffifl<7)^.fp, IP*,, H2©rt 

m<D£$Lxmi£titznm&5-4<Dffim. ^ts- kbii 

(Sa) *fcl4*y-KE« (Sc) Vhi Q 
[0 0 2 2] Ty- K3*/c(4*y- K4*s-fev<u— 
5 a Sfc(45 b kW-igmfiiki-Zmm (SlSfc(iS2) 14. 

30 *Jj;^-r-*-yUKa55-3^<) T'foSo Sot, ± 
te(2)(7)gfr{4 > i*<Dj: 9lc*$tt'5o 
[0 0 2 3] 

SlODft/Mt : 0.3XSa, SlWft^ffi : 0. 7 XSa 
S2£7?ft/J^I : 0. 3XSc, S2Wft^:fI : 0. 7XSc 

xwmmxte rsi/saj tiitr rs2/scj zmmmm^ 

t^9o 

[0 0 2 4] *^BJcD^a?fecD-lr/^U'-^»iMiHfiOi 
40 [0 0 2 5] (3)^7 L >U^m<Oir^<u— ^W^ffilc, 

^^wia^^stbLTv-srto rstijj t 

4< t -b-SB^ttiLTV^^ffiSri/>5o 

[0026] ±%&mk®mt&®&tzi*mm%ik-&m 

Sr«fiK-TSMI4. Cr*fcf±Cri:CrO-SBSrfi* L/c^T* 
50 xtf, Fe, Mo, WO 1 ffitl±T'$)So 
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[0 0 2 7 J XT>ls*mt LT(*. jis^ica^^n 

z>i)K m^-<i> (4) s fci* (5) ^tm^Sr*rs ? * 

[0 0 2 8] (4)«*%T\ C : 0. 15%^T, Si : 0. 01- 
1. 5%. Mn : 0. 01 — 1. 5%, P : 0. 04%^T, S : 0. 0lX£JL 
T\ Cr : 15-36%, Al : 0. 2%UAT\ B : 3. 5%J^T, N : 0. 
035%J£JtT, Ni : 5%WT\ Mo : 7%^T, W : 4 %ETF\ 
V : 0.2%ETF. Cu : Ti : 25X (CX+NX) WTfc 

ctlWb : 25 X (C%+N%mTT\ 7^oCr\ Mo*5«fctfB0>£ 
*T*#TIE (a) ^m^-t^y^y^ Y%*=r^\s* 

[0 0 2 9] 17%SCr+3XMo-2. 5XB • • • (a) 

[0 0 3 0] (5)g4%T% C : 0. 00l~0. 2% N Si : 0. 01 
~1.5%, Mn : 0.01~1. 5%, P :0.04%1^T\ S :0.01%^ 
T, Cr : 17~30%, Ni : 7~50%. B : 3. 5%^T, N : 0. 4% 
WT> Cu : 2%«T> Al : 0. 2%«T*S <fcU<Mo : 7W^T, 
W : 4%OT, V:0.2%£LTT\ 7>>OCi\ Mofeit^B© 
£*T4tf s ±ffi (a) h^*xy 

[0 0 3 1 ] ±IE(4)Sfc(4(5)C0^7 1 >'U^il3|^ffll,NS 
[0 0 3 2] 

[0 0 3 3] J; o I- ttSSJtW^^ta 

^i0mQcm 3 W±fc-5«-g-C-t, TV - KfcJzt^* V- K 
W*?t!lKJt6l;*MWlc^#-rssa (BP*>, T/-KS 

(4\ , (t /— h'tsxwj y— K) k±s<u-*rn 

[0 0 3 4] "fc^l — ^tClifjaQcOTO^^fc 

#*ei-5«W#*>5. ry- KflMsiv* y- KM 1 1 
IC-fexN-u-^ ^mSw^(5!fesa^ii±$-t!:-5 r k tttfx 

[0035] «±©ii^?„ tmm (7/ 

- Kfci^y- k) k<Dmt&mmmzm}E®m\cw>M 
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ttffi8l**»»1-'<<#»<0KKSrtTo-c, #3gW£5t 

[0036] i. mtemmitmmmz^x 
tj- k*. * y- Kfffl 1 1 lean t agttiHXJt^fr 

0.3£LL<k-f5 o Xryi/^iOJ: 5(cmt^g|5i:<73S« 
J£fit#10mQcm ? ;)>fb, il^-ICi oTI±50 mQcnT Wile 

10 fill, #y-KffiiJKPgib-f, g5ttfifii<7)Jt*^J;5*[»^ 
t i*ofcHH#£ t So SftfeffiflMsSrO. 3*ri 

oT. LTrott^s*L<«T-f-5 0 /its, 

0.4»±T'fc5 o 
[0 0 3 7] 2. SaMB8Nt*©±RKot*-C 
T / - K«, * y- KfiiJt t Icltli w@=fi4ffifJW£0. 
7WTt-t5o HuffifOttJfJ , ^Kfi^iictf 
^ tt^-T 5 $> 5 /js , ± / ° u- 9 k mffi t wStt 

20 mmmz&m^z <-tz>k. m%te£vmm#*<D 
pis $ ti> * ^*ffi± w^^fetsciicstt 

m^. mm t ± ;< u - ? co^ttts»^ 0 . 7 ^gx. 5 is ^ 

[0 0 3 8] $ ^(30.7^^x5 <fc 5*fi5«ffia*Sr« 

^tT'feSo <C*j, STSL^<D{i0.6WTTfc5o 
[0 0 3 9] 3. •fe^^-^*iBOS«jgSttea»J(Et 

±IE<b«t5C-fe^u-^i:«ffi«>S«iBiBW:*Sr, 0.3 

40 (0. 5~ 1 A/era' £t±) 

[0 0 4 0] -felCXx^W^fflW^ffilCfi, ±(CCr^ 

zk\c£.<o nn.mm.%'b £<i-z>zkb^mxnhz> 
^btitimits T-mm^m^m^^mx^Lxmni- 

50 SZktt&&Vtfr\ 



[00 4 1] ±.m<Dt&<0. XT'sis^m*-*:'*^-? 

[00 4 2] EP^, ^.x>-u-^iRKcoir/<u— ^ Affile 
$«tt£JMk£*£Sm£-fr$©li. ^JUfc-g-fc*-** 
wapiti L-C«S$-fr-C»tt«*«triS:T{f4fc«>-C 10 
$)5o #Hk^£&JRfk£t)(i, M B C,i, M.ClL M : C 
SL MCi^MK, iWk^&JSfkl^fiM, Bi 

[0 0 4 3] -J&iC. *7 t >l^;*»{C#fiE-t5JJHk*MSE 
*k<ftv^tf>£ £ft-C^6. *36W-C«±. $&tt$|» 

T-fo-5 0 20 
[0 0 4 4] ±!2£>«fc 5l--ir/<u-^*B{c#«'l4^JS 

iTli i 0>£ttffi«sf5S:O. 3-0. 7 1 -fixtf . ttfiferoffi 
#Tffiftfc&J|Sf»t!lift3 0 

[0045] mk®%&mik&®£tztem{tm%<kmit 

±U<Oik-£®Zmf$.-tZ>$L5} (C, B« Cr, Mo, W#) 

[0 0 4 6] ^k^Wk^i/i^xvu^fflrort^fcfe 

[0 0 4 7] -e<7)^(c, «itft*fcttWb*Ott^S:5/ 

ttvx, ^mn&mznmLxib<9&*i>:z>jj&th 40 

[0 0 4 8] 4. a* U^rvu^fflOifijcKo^T 
[0 0 4 9] C : C l±, Cr5R£#©gHfctt t L-TSMfcUr 50 
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[0 0 5 0] *55Ce»ttlcffnfcCr^^{blfcjJs. ^fttt 

fcBLm^<t£itLkLX\> % SI«ffiJC^ttSLTV>5Cr 
^^k^^^L-C^tt^tt^tt^^tt-Sriri^t), iP) 

6„ S^&xittf, ^FlifilSWl^S^tLSr tft<ggtti 
LTI/^^a^Cr^^-fk^mMoa^ilt LT^Hg-r 

[0 0 5 i] -SJl:, C£#*(;:|I>gLfc;*-r>U'*S9 
5J?Jg#iiKftoTJStt^{&TU Kigtt*sfiT 

JKtt*St«i-5fc«>{ct), m t P<nc&mt<fakLXVTiii 
J^ttSt&W^ejt, m^(OC^mitmtLX 

«eais:«pfc*ntf, sikftrowttj^w. fg*^F^*M 

[0 0 5 2] 7i7^ H^ry^atii, 
^0. 15%^@^§ t , @ft:ii5^SMS*f«?tbW-fe:^u- 

, mmmtti iz x 9 ± c 5 wtk^ & i»jt 1- 5 fc »■ k « 

r (Cr^fktli LTtffttlkTV^C<oa*%) X100 
/ (ffl^CWfJfio/o -0.0015%) j (OffiS:80«±i-r 

[0 0 5 3] mikVo&VrliiZitXx'ryi'xm&mz'ft 
fc, Sai^-fr5(cl4, C?r0.0l%W±^$-a:5wW 
*k<, $P>t»*UM±0.04%W±-Cfc5. *fc, ^ 
{k^<7Dffm4-ffiift1-?)/c*i)IC(i500~950 o CW?aa«{-{*: 

^p-r-5^a^ffi-rw^j;v\ 95o°c^s^-5£^-e 

500X:mm<DiU.%Xttm*<VC&£.TfCr<Dtfc&m& 

tm< * 9 wttj^a^w^fi < ft 9 x^^ftftgici^f 



9 
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C&-£%£-&5<Dl>i£\,\ 0. 2%£jgx.5£ > 

7->^^mmmz^m. »tB$-ar5w±. o. ois%ux._b 

i:t5®!)5j!fSL< l $ b-ICjif* U ^(40.06% £LkT' 

(4> r {Cr%i%ik®k L Ttff ai L T ^-5 C(OW*%) x 
100/ (iB^^CCOg*%) -0.012%) J <£>tt£85£l± 

[0 0 5 5] 7-7- -Y 4 H^^XVU-^i^lCjo^Tt. 
^it^KDVftH £{£it $ -tt-5 (C [4500~950°C<Dra^«cfC{* 

T'foS,, $fii^*aS£^«(4600~900°Ct J 'fe?> o 
[0 0 5 6] 7i7'f Mt'bt-^rt'f h^T'^ 

s„ ^DAia^iiiif, ^rt»v^-ftLictffas-r-5/i> 

[0 0 5 7] Cr*^fk^*«[rt(C«fa^*$*5fc*Jc 
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{gTT'foSo rc7)|Sig[-(k(4, 500'C«±, 900°C£1T<7>® 40 
[0 0 5 9] Si : 7j7-{ h JR-efc *T h^T" 
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[0060] Mn: 7i7^ > U*#HC:jol^T 
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Zt\c£*)^ S/c, B5r^tf^(c»4CrWjffl'fk#)#*fai 
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+ (3XMo%) ^l7<c5B8«a:SrS!fcf«fCr*-Cfe5 

[ 0 0 6 7 ] Al : Al»4, «tE* t LT^ftaRfCftffl 
$4x5^^ ® [ P^*ft(40.2%WTT-^titfJ;< . 
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«HS$n, Al^*Sr0.001%«±i:i-5ro««a*L 

[00 6 8] B : Bli^-glCJS t-caaior 

B^^lC^^TIi. Cr, Fearifti: LNi, Mo£ 
^4-^*1- 3 (Cr, Fe) : B, (Cr, Fe, Ni) • Bi^o 
fcM, BS»lffc«»AS«tB1-5. Cti^rofflfk^li^JRW 

Cl<04 5 ^^*^«l#1-5«-g-IC(±3. 5%JfroIiT- 

[0 0 6 9] -jj- B J C(D»S[^*Sr->3 y h Lfc 
9, WS> «fBi|-r5l^lcB,CO'A.^*^KfflLT^r> 

««U&*a & <£ < 1" 5 r £ # T-# 5 <E> T-, f ±£.-f L 

[0070] BMb^fciVKfl:*!!, -tttBfca* 
WAttlcStr hoxh&frh. ztib^±y<u-^mm 20 

[0 0 7 1] BS:3.5%S:Si5II^3fi-r5»iS:aKf 

ros»j£-^Migi-5ottHj8-cfc5. *fc. Bursas 

it" 5 3. 30 
[0 0 7 2] f|(f«)B(i-f:(OIIi:A/i:*^SH{k^it Lttf 
£U-f l i25iCt-iJV t H^-f S roiio. 0i%SiJyT 
T*£>5 0 ffiiUfflT'14, @*§i:l4£ iblcfgX &-5„ flJHfc^ 
©WttSffiSli^filcbJ:^)^, *x>u;*£P3cD?S|lfi 

— B.tffttl-r-5 t , UirA/i'ffiajgLft 
V\ Bc75-tW*t#iCiKtS^z5qgTL, f\rflT"(D^jgpI 

T«5rti>6, b £*r4## < mimffimtmmizte 

5 15 i:'ADI<75|^|cSi|tL-^-r < ft <Q , fcStttfB < 5. 
fcfc'U Bft*S3.5%*-Cli, X*WS«T©»jtttpr 40 

[0 0 7 3] B©£#4aMft+ppiig&-e*>5*£|C 
[0 0 7 4] B3B-fb^<?5tFftBlc J; «5 . *x > IB coffin 



#612 00 2- 1 5 1 1 1 1 
12 

m%zixztitf>\zm$z> 0 sot, fjieo ( a ) ictras 

Cr*tBS*i«ttJ ! Mo*fBSSr«»©g|8-C^^-$-li:-CtJ< 

[00 7 5] N : h^XxVU-^ffllCioltSN 
li^F^T'foSo 7x7^f h^^r>U^IBT*l±Nli^ 

<, (SittHiffil^SS Li>„ 0.007%l^Ti:1--5Zi 

[00 7 6] h^^r^u^lHlctJ^T 

[0 0 7 7] Ni : t-Xft-{ F^^-r^U^ffllCtJ^ 

TI4, NifiTl— *=r-r<< MQgfcitotzMzmtbxmm 

t>, Wfttt. 8lttSriSit4a*i5*5. -t©£*T4 

14, ±—*7--f4 r-^XVW^ffllC&l^-m, TP1£ 

7%t L±BB«r50% LV\, 7%*«ST* 

14, t-^ft'f hft&$££-tt5.roz5S@jii&?K - 

[0 0 7 8] h^^r>U^^T*l4, Ni(4±te 

oSMftfcWfcv^i: SfciJKlcjS £TW!)irc# hfcftxh 
5 0 ffiU *<D-$Gmtf5%$:jgZ_Zk7T. y-i hMS. 

7x7-/ h-^-^x-^-'i' i~mmt^i>(Dx\ ±m 

■So 

[0 0 7 9] Mo : 7x7^ h^X'ii^—^Ti-^ hHkX 
t. Mol4Cr^tt:v<T'>4-CB*ttS:3k»1-5a*^*> 
5„ ftoT, 7%£tT©4-Ci£:«S{cfi;i:T$#$-&5«> 
*sj;v\ Mo<0-g-W4^7%Sr®x5 1, v-^'Vti^^ 

[0 0 8 0] Mo(C<fcoT»:£t£Wfi±£«#-r3«3-(c 
(4, Crio4l/Bc7)^*Si<0*fe^^T-. MG (a) 5$ 
^fS/c-fi: 5 KMo**4S:WSi-5«)^a* LV\ 

[0 0 8 1 ] $ 5>ICMolc:i4TIE<Oi|#iS/J s *>.5„ BP*), @ 

ftmftj-mmfmmftux. tz t 4 •? fflfMo© 

*lt ffi L - o fc ^ L X fc , T y - K*S 4 V - K 
»T'fc5„ rttl4, ®tilL.fcMol4^:Jlll^^->-t LT^ 

&ffinm<r>Wi'( *>mm&£*m%wt i 'b £\<^bx 
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[0 0 8 2] Sfc. Mo(4. §B*<DC£*g-£-LTMch 
ZZktfXZZ). 

10 0 8 3) ftfc, Mo:CS^{t^t,-> 3 v hAOI, 

lH^lcii^^ h«i^^^\ -c ^ffiAS^T- 
[0 0 8 4 J Cu : 7i7^ h^x^ l^^T-ft, Cul4 

*PXtt*J»*t>ft«. Cu(4, ^/ixf-^x^ 

-7. : f-r-{ hT&xr > i/xm^h&mzfccxmnLx 

t>4v\, fcfc*U *-^Tt^ h^xvi/^ffKciii^ 
10 0 8 5] W: W(4. MoiP#lC»:ft:t££2fcirf 5$) 

-e w^i^iif ijic ^ 5 <t gsi ro^pxtt/i^Mbf 6 co x\ 
mm-rz>m£it^ico±m£4%k-f5>'<%xhZ)„ 

[0 0 8 6] #*>\ W(4, MoirPlflCjttULfct LTt 

[0 0 8 7] Ti, Nb : Ti & 4 t>'Nb(4, 7 17^ h^^x 
7J5fc5o ^-M(C/SCT25x (C% + N%) aTWfSHT' 

[00 8 8] Xr> l/^iffl^F ^m^Wfo<r)i&m)f£ 

[0089] vii, -mcxT^u^mzfeMi-zmco 

mffim*X'tbZCrWM<P\^@& ! ®)k LX^fiZtlXio 



(8) mm 2 0 0 2 - 1 5 1 1 1 1 
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2%X'hh. 

[0090] unzm^tzf&ftcomm-iFeis xvmsoo 

?»T'J)ott)J;V^, $<bU:, 0iJ;t(4\ ISOffiM 
[00 9 1] ^±m^.m (REM) : ;ffir±gl7t*f4, S 

m^Mxs t<D'^t>i)m^x^^<Dx\ szm^sitt 

10 -S^^fc^o £-S(CJ; <9 5 ;y->n./. ?/K7)4 

mvftUS^\ 0. l%^TW^ft#**-C'+5>^55!)* 

[ 0 0 9 2 ] Ca : Caf4. rg^gpgT' S t W^^^lfft 
T^^<DT?S^ftS{b1-^5a*d5fe5 0 lot, 

Ttmtmmiz, £-mizttcxmvtz>z tw^s, c a 
to. \%&T<DMm^Ax+ftKymt>mbtiz>o 

[0 0 9 3] 

I nnw ] -Jm wwhsk &nmmzm^xM;#.&]{zm.w 
20 ir^°u-^co^ (»gsg) *9 -ycD-mz^-tmxh 

Z> a Z(DM5-ia&ft! l Z£-oXffi&g: : £m%LX&mt£ 

[0094] zcomi&fflx'it. 7.7- v u ^mnn^-f 

Lt, m 3 00(a) (C^f iSfB^lC/jDIL/Co 
*«I4^ 1 (C^-fip!|aa T\ 10%#jl£- 4 %»^7Kigffi 

30 4 v&^vvxmxhz,, zcom^co^]mcommm.m. 

-K3$fcf±#y-K4) ^m^Lfc*$0.6nunrorf?IS 

©^7 7 VffiSrffli^T 4 ffi^teicriteL 

[00 9 5] 0 3 (a) 14, 1zs<U-? 5 CDmffiBVi&Tf; 
tUt'fcS. d<7>tfijTi4-fe/^-:? 5CDi?$ (t) (40. 
3mra, ?f5-lCDi££ (d) (40. 8mraT'fc5„ ^CD|2l(C7r:-f 

40 [0096] nMM^m^m 4 ic*i- 0 mm&gift 

(4 1 ^JEE-C^*4^^(4|$7k*, ^ffl^^(C(4M^** 
ffl^fco ?ag(480°CT-fo-5„ 

[00 9 7] J; 0 iZ&m&ffimfrO. 50<D t # 

mcomm^tli^ LO. 307i^0. 70«®HT'^»^#tt(C 
4ot^5„ ^4359*7550.20*5^^0.80(73^, 

[0 0 9 8] 
1*1] 



(9) ftffl 2 0 0 2 - 1 5 1 1 1 1 

15 16 

s i m k # 
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Si 


to 


p 


s 


Cu 


Cr 


Ni 


Ho 


W 


V 


k* 


N 


g 


Ti. Kb 


Ca pro 






a 


0.050 


0.30 


0.12 


0.019 


0.0010 


0.01 


20.3 


10. 10 


1.96 




0.03 


0.140 


0.005 


0.59 




Ca:0.003 


24.75 
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a 005 


0.27 


0.13 


0.020 


0.0010 


0.01 


20.1 


0.01 


1.95 




0,03 


a 130 


0.005 


0.58 






24.5 


15 
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0.023 


0.50 


1.02 


0.018 


0.0007 


0.08 


20.4 


8.30 






0.04 


a 020 


0.018 


0.60 






18.4 


12 
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a 024 


0.30 


0.08 


0.012 


0.0007 


0.11 


20.9 


11.50 


2.22 




0.03 


0.020 


0.061 


1.58 






23.61 


10 


e 


0-082 


0.81 


1.51 


0.018 


0.0004 


0.01 


ia3 


8.10 






0.03 


0.032 


0.042 






Ca:0.004 


1&3 


25 
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0.004 


1.12 


1.01 


a 025 


0.0080 


0.72 


18.0 


10.30 


£01 




0.03 


0.023 


0.001 


0.35 




REM: 0.003 


23.16 


16 
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0.003 


0.11 


0.08 


0.031 


0.0036 


0.08 


21.4 


0.01 


0.56 




0.03 


0.020 


0.005 


0.85 


Ti:0.08 




20.78 


12 
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0.012 


0.50 


0.22 


0.028 


0.0010 


0.04 


19.5 


0.01 






0.03 


0.020 


0.015 


0.95 






17.1 
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0.068 


0.30 


0.28 


0.020 


0.0006 


0.01 


17.1 


0.05 


2 02 




0.03 


0.010 


0.015 






REM:0.003 


23.16 


23 
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O.OOS 


0.09 


0.03 


0.020 


0.0008 


0.72 


1&3 


0.08 






0.03 


0.020 


0.008 


0.37 


Nb:0. 10 




17.4 


17 
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0.056 


0.46 


0.09 


0.029 


0.0110 


0.01 


18,3 


8.22 






0.03 


0.020 


0.008 








18.3 
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0.31 


0.12 


0.020 


0.0010 


a oi 


20.1 


0.01 
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0.03 


0.13D 


0.005 


0.53 
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2. (a) S&Dffiili. CrCD+3xUoCO-2.5xBC5> OSmXtSmT 



[Hi5S0i|2] rcO^JS^JT-liSSralilOcmXlOcniT'if- * 

m^it. wh. si3(b)ic»fB*^-r«t9ic. 

(t) ^3amCOm^$ (d) 1 mmCDff &MA,tz 0 d 

(Da t b (Ditm&B+^mjLxmmmm^zwit&it 
fc 0 mmmi<Dbttx\ nm<i 1 1 m 20 

[0 0 9 9] Ifl&H T J- KioJ:t>^ y- K-eti-fft* 

S 2 ©feSTSff 



0.8£ Tic^fc£tfTffi^3£Tfc 0 «?feilte*#l± 1 ^ 
[0 10 01*211 0. 32A/cm" (D^mUM^fDmni 

^1E^7; - KiJ, # y- vm(D^ J t^u—9 <Dm 

mctt-r&igmffimmzMLxy'u v f Lfct©r*fo 

5o 7V-K\ *y-Kffl-fe^NU-^co^ffiH^^O. 
37^0. 7(DiJ-g-(ca»^#fg^|gff ^nxv^o 

mxhtiitr j - mt* y- mnmrnmnm*, 

■fLi>mCX*te<Xi3£\,^ktft>frZ> 0 
[0101] 

1*2] 

<$Mfc: V) 
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0.2 


0.3 


0.4 


0.6 


0.7 


0.8 
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0.34 


0.38 


0.39 


0.40 


0. 41 


0.41 




0.3 


0.89 


0.59 


0.59 


0.57 


0.51 


0.39 




















0.4 


0.48 


0.62 


0.64 


0.58 


0.52 


0.41 




















0.6 


0.41 


0.63 


0.64 


0.63 


0.55 


0. 42 




0.7 


0.39 


0.59 


0.61 


0.45 


0.41 


0.41 




0.8 


0.34 


0.41 


0.40 


0.40 


0.39 


0.38 



[3gJ£0iJ3] Wiaa^lOcmXlOcm-C-tJ-- ^<>94 >m 40 

/cir/-? \y~--9^m^ *tz 0 l± 3 imXffi.<Dm £ [XT 

/—VM±y<l — 9. 13 y— K{i|-t?^u— 9 t tic 1mm 

a, 0 3 (b) [z^ta tbcDttm^m^xmmmm 

[0102] SfMfi, m 1 WfflS g , h . i, j , L 



[0103] _hfBGD&-fe^ u— 
[0 10 4] SMiiTy- K, 

Q.s\z.mt^^xm.^-tLxtz 0 % 

(CO. 32A/cm 2 <D^mWM^<D% 

9 commiznir <s mt&mmm r 

[0 10 5] «3^^B^P)^^ 



-5-Wif^llOTt. 
* y— KWw-tr/^u— ^ 

mm^mt 1 ^s-e 

(Cfi^Srffi^fco *3 



(10) 
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[0 10 6] ftfe. fc*tt&Kfls#&<D«tH©/ii,*8Hl 
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Sot, :oi ?/je^7 1 >^M«:K[ffli-dS^a 

(0 1 0 7 J 
[*3] 
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0.2 


0.3 


0.4 


0.5 


0.6 


0.7 
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0.50 


0. 61 


0.61 


0.65 


0.65 


0.52 


0.40 


d 


0.54 


0.63 


0. 66 


0.67 


0.61 


0.53 


0.42 


e 


0.30 


0.51 


0.60 


0.62 


0.59 


0.49 


0.39 


f 


0.44 


0. 57 


0.64 


0.65 


0.60 


0.49 


0.38 


g 


0.49 


0.60 


0.62 


0.64 


0.65 


0. 52 


0.39 


h 


0.56 


0.64 


0. 66 


0.68 


0.61 


0.55 


0.40 


i 


0.31 


0.50 


0.62 


0.62 


0. 59 


0.49 


0. 41 


J 


0.43 


0.58 


0.63 


0.66 


0.60 


0.50 


0.43 


k 


0.20 


0. 34 


0.50 


0.57 


0.54 


0.40 


0. 31 


L 


0. 47 


0. 59 


0.64 


0.67 


0.62 


0.48 


0.39 
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^ B2] ±y<^-^<DW-mmm^^.m\z7^-rmx'h 
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